Abstract. -We discuss, within a continuum Landau theory, the possibility of an anisotropy-reIated wetting transition in a semi-infinite cubic ferromagnet. This is then investigated for a specific value of anisotropy parameter, where it is shown to divide into two Ising model problems.
Introduction
To focus attention on the possible surface phase transitions in magnetism we recall the simple Ising case. We then study the object of our principal concern: the wetting transition in a more realistic vector model. The mean field theory of a semi-infinite Ising model in the presence of a localized surface field HS is well known [I, 21 . Such a model may serve to describe a ferromagnet in contact with a magnetically harder substrate. For the case where HS competes with the order parameter in the bulk, the possibility of a wetting transition [3] is predicted, wherein (for sufficiently strong HS) a domain of opposite order is induced at ("wets" ) the ferromagnet-substrate interface. In the limit where the bulk magnetic field H -* 0-(HS > 0) the thickness of this wetting domain diverges to infinity ("complete wetting" ). As a function of temperature the transition to this state may be first order or second order ("critical wetting" ) and occurs at a temperature Tw, the wetting temperature, below which the interface is said to be "partially wet" . Where a first order transition is exhibited it extends into the region H f: 0 for temperatures T > T, and represents a transition between two interfacial structures, both now of finite thickness. This transition between a thin and a thick wetting layer has been termed the . A continuum Landau theory of such a model is readily solved since a first integral of the Euler-Lagrange equation can be explicitly found.
A vector model
In this paper, we generalize to a model with classical vector spins. Here, for a cubic crystal, a wetting domain develops if, in rotating from the surface to the bulk direction, the magnetization passes through an intermediate alignment along a crystal axis, where it tends to be pinned. The vector model exhibits this wetting mechanism in addition to the usual Ising scenario, which is seen when H and H' are antiparallel. . M, is not included since [4] , by the Maxwell equation V.B = 0, we do not expect it to be energetically favourable for the plane averaged value to be *dependent. X is a measure of anisotropy and equals unity for an isotropic system. The bulk magnetic field at zero temperature is related to the reduced quantity which appears in (1) by Here 04% is the excess free energy per unit surface area of a 90' domain wall in an infinite ferromagnet for the special case X = 3. The significance of this case is clear in the context of an infinite system, where it represents a bifurcation point from a regime involving two 90' walls to one involving a single Ising-like ("180°" ) wall. In short, the energy of the two 90' walls is equal to that of one 180' wall.
is the zero temperature correlation length for this case. An expression similar to (4) holds for the interfacial field H ' . All distances with the boundary conditions Thus, for X = 3 we can divide the problem into two
Ising model. problems, the behaviour of each of which is readily investigated by means of a graphical con- Rev. A 19 (1979) 1340.
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